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Project title: Enhancement of detecting irrigated field from remotely sensed images
Faculty mentors: Leiqiu Hu, Ph.D.;
Assistant Professor, Earth System Science Center, Department of Atmospheric Science
NSSTC/CRH Room 3046
Email: leiqiu.hu@uah.edu Voice: 256-961-7868, webpage: link
and Cameron Handyside;
Research Engineer, Earth Systems Science Center, UAH. Email:
cameron.handyside@nsstc.uah.edu
have participated in RCEU before: Yes
Project Summary: Irrigation in Alabama even with limited acreage could be a substantial water
consumer. As irrigated acreage grows, assessing and managing the increased water demand is
likely to be one of the largest and most important challenges facing water resource
management in the State.
While the Alabama Water Use Reporting Program provides Alabama with a system for
registering agricultural water users and collecting annual water use data, a good inventory of
irrigated acreage in Alabama is somewhat limited. As part of Alabama’s efforts to both
promote irrigation AND protect our water resources; detailed information about water users
(and their locations) is critical. The current survey has highly relied on the visual interpretation
of center pivot systems to map the irrigated cropland on the remote sensing imagery, such as
the National Agriculture
Imagery Program (NAIP). NAIP
imagery is the digital
orthorectified data with four
band information (red, green,
blue, and near-infrared
spectrum range) and with a
spatial resolution of 1 meter
(see figure 1). However, the
interpretation process is usually
time-consuming and labor
intensive. Great efforts have
been investigated in promoting
the accuracy of automatically
Figure 1 Clearly visible center pivot systems using NAIP, and the results of visual
detecting the center pivot
identified irrigated field
systems from the spectral
features of irrigated and nonirrigated cropland. Challenges exist particularly in the Southeast. The similar signals from
irrigated areas and its adjacent non-irrigated field (e.g., lower-left corner of the image) largely
contribute to considerable errors by using the traditional satellite image classification
approaches.

The primary goal of this project is to test and apply a set of selected image enhancement
techniques and information transformation methods to improve the accuracy of the autodetection of the center pivot systems from high-resolution remote sensing imagery. The project
will test a small domain in the Limestone County, AL. The outcome of this project will be
possible used to enhance the future Alabama irrigated acreage survey, which can improve the
efficiency of investigation over a large area and help the State manage the water demand in the
agriculture system. This proposed project can benefit the student from understanding the realworld challenge, and we provide she/he a vehicle to learn and implement multidisciplinary
techniques to solve the problems.
Student Prerequisites:
Students who are interested in this topic and have basic knowledge of math and programming
skills (e.g. Python, R, IDL, Matlab, etc) are encouraged to apply.
Student Duties:
The project consists of three specific research activities during the 12-week summer term,
which will combine the basic training of literature review, implementation of the proposed
methods, and assessment of the results.
Task 1: The student will work with Dr. Hu to review the literature about the image processing
and enhancement, including edge detection, histogram equalization, filtering, etc. While
reviewing the major image processing techniques, the student will get familiar with the remote
sensing images, and understand the features of the targeted objects. Through this learning
process, the student will gain knowledge about the effects of different techniques and become
comfortable to work with the raster data format.
Task 2: The student is expected to implement multiple image enhancement and processing
techniques by using the NAIP imagery over the Limestone County. Through the experiment, the
study will explore effects of different work schemes to enhance the key features of the center
pivot systems, including the texture, shape, edges, and patterns. Auto-detection of the targeted
objects will be experimented by using professional GIS software.
Task 3: The student will gain quantitative analysis skill to validate the auto-detected results
with the “ground-truth” (independent survey) data. Finally, the student will summarize the
assessment and document the results in a report.
Mentor Supervision and Interaction:
Dr. Hu and Mr. Handyside will supervise the student on this project and will have weekly or
biweekly meetings with the student (depending on the stage of the project) to discuss the
project progress and help solve specific problems. Through the summer project, the student
will gain basic scientific research experience in collecting, processing and analyzing data. Dr. Hu
will provide guidance on scientific writing, critical thinking, and other assistance that is
pertinent to his/her career development. The student will have opportunities to present the
results in a group meeting and scientific conference. A final report to summarize research
activities and related research results are required at the end of the term.

